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Table 1 

Selected bond lengths (A). 



Cul-02 
Cul-Nl 
Cul-N2 



1.993 (2) 
1.999 (2) 
2.049 (2) 



Cul-N3 
Cul-N4 



2.005 (2) 
2.212 (3) 



In the title compound, [Cu(C 8 H 7 N0 5 S)(C 12 H 8 N 2 ) 2 ]-2H 2 0, the 
Cu 11 ion is coordinated by four N atoms from two 1,10- 
phenanthroline (phen) ligands and one O atom from a 2-(4- 
sulfonatoanilino)acetate (spia) ligand in a distorted square- 
pyramidal geometry. Intermolecular N— H- ■ O and O — 
H- ■ O hydrogen bonds, as well as tt-jt interactions between 
phen ligands and between phen and spia ligands [centroid- 
centroid distances = 3.663 (3), 3.768 (3) and 3.565 (3) A], 
result in a three-dimensional supramolecular structure. 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H- ■ A 


D-A 


D-H-A 


N5-H5A- 


■02' 


0.86 


2.35 


3.173 (4) 


160 


06-H6/1- 


■04 


0.76 


2.11 


2.850 (5) 


166 


06-H6B- 


•Ol" 


0.86 


2.15 


2.963 (5) 


156 


07-H7B- 


■03 Ui 


0.72 


2.24 


2.915 (4) 


156 


07-H7A- 


■05 iv 


0.76 


2.11 


2.785 (4) 


148 


Symmetry 


codes: 


i) -x + 1, 


-y+l.-z + l 


; (ii) x + l,v 


- 1. z; (iii) 


-x + l,-y 


f l, -z; (iv) 


x — l,y, z. 









Related literature 

For metal complexes with flexible or semi-rigid ligands, see: 
Chu et al. (2008); Xu et al. (2006a,Z>); Yong et al. (2004, 2005). 




Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: 
RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC, 
2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: DIAMOND (Brandenburg, 1999); soft- 
ware used to prepare material for publication: SHELXTL (Sheldrick, 
2008). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HY2409). 



Experimental 

Crystal data 

[Cu(C 8 H 7 N0 5 S)(C 12 H 8 N 2 ) 2 ]-2H 2 0 

M r = 689.19 

Triclinic, PI 

a = 9.3437 (19) A 

b = 13.274 (3) A 

c = 13.880 (3) A 

a = 64.61 (3)° 

P = 88.77 (3)° 



y = 69.83 (3)° 
V = 1443.6 (8) A 3 
Z = 2 

Mo Ka radiation 
ti = 0.89 mm -1 
T = 293 K 

0.24 x 0.18 x 0.08 mm 
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Acta Cryst. (2011). E67, m402-m403 [ doi:10.1107/S160053681100746X ] 

Bis(l,10-phenaiithroline-/c 2 A^^V')[2-(4-sulfonatoanilino)acetato-ft:O]copper(II) dihydrate 
Y. Lu, X. Li, Y. Ring, M.-Q. Zha and Y.-X. Li 

Comment 

Flexible or semi-rigid ligands can adopt various conformations and coordination modes according to the geometric require- 
ments of different metal ions, which have attracted more attention in the fields of supramolecular chemistry (Chu et al. , 2008; 
Xuetal., 2006a,b; Yong et al., 2004, 2005). Here we useN-(4-sulfanilicphenyl)iminoacetic acid (H2spia) andCuS04.5H20 
to prepare a copper compound with the spia ligand. The title compound is a mononuclear complex, with five-coordinated 

Cu 11 ions. As shown in Fig. 1, the Cu 11 ion is coordinated by one O atom from an spia ligand and four N atoms from two 
1, 10-phenanthroline ligands. There are two uncoordinated water molecules in the asymmetric unit. 

Experimental 

H2spia was prepared following the method described by Yong et al. (2005). A solution of KOH (2.694 g, 48 mmol) in water 
(5 ml) was added dropwise to chloroacetic acid sodium salt (2.796 g, 24 mmol) in water (5 ml) with stirring. Sulfanilic acid 
(1.044 g, 6 mmol) was slowly added to the reaction mixture and KI (0.025 g) was added as catalyst. Then the mixture was 
refluxed at about 80°C for 30 h. The reaction solution was cooled to room temperature and acidified with HC1 (6 mol/i) 
until the desired white acidic material precipitated (pH = 3), which was filtered, washed with water and dried in air. 

The title compound was prepared by a solvent evaporation method. A mixture of CUSO4.5H2O (0.025 g, 0.1 mmol), 
FTjspia (0.029 g, 0.1 mmol), and 1, 10-phenanthroline (0.040 g, 0.20 mmol) in 15 ml of water was heated for 30 min. One 
drop of KOH solution was added to adjust pH to 5, and then the mixture was filtered. Dark green single crystals suitable for 
X-ray analysis were obtained by slow evaporation of solvent at room temperature. 

Refinement 

H atoms attached to C and N atoms were positioned geometrically and refined as riding atoms, with C — H — 0.93 (CH) 
and 0.98 (CH 2 ), N— H = 0.86 A and with f/ iso (H) = 1.2f/ eq (C, N). H atoms of water molecules were found in a difference 
Fourier map and refined as riding atoms, with (7j S0 (H) = 1.2(7 e n(0). 
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Figures 




Fig. 1. Molecular structure of the title compound. Displacement ellipsoids are drawn at the 
30% probability level. 



Fig. 2. Crystal packing of the title compound, showing Jt-jt stacking interactions (dashed 
lines) between the phen ligands [centroid-centroid distances = 3.663 (3) and 3.768 (3) A] and 
between the phen and spia ligands [centroid-centroid distance = 3.565 (3) A]. 



2 

Bis(1,1 0-phenanthroline-K N,N')[2-(4- sulfonatoanilino)acetato-KO]copper(ll) dihydrate 



Crystal data 

[Cu(C 8 H 7 N0 5 S)(Ci 2 H 8 N2)2]-2H 2 0 

M r = 689.19 

Triclinic, PI 

Hall symbol: -P 1 

a = 9.3437 (19) A 

b= 13.274 (3) A 

c = 13.880 (3) A 

a = 64.61 (3)° 

(3 = 88.77 (3)° 

y = 69.83 (3)° 

V= 1443.6 (8) A 3 



Z = 2 

F(000) = 710 

D x = 1.585 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 14102 reflections 

6 = 3.1-27.5° 

H = 0.89 mnT 1 
7=293 K 
Platelet, dark green 
0.24 x 0.18 x 0.08 mm 



Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Radiation source: rotation anode 

graphite 

co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 



= 0.825, T m 



0.931 



14102 measured reflections 



6590 independent reflections 

5238 reflections with / > 2a(7) 
^,= 0.042 

©max = 27.5°, 9 m i n = 3.1° 

A = -ll-»12 

k = -17->n 
/=-17-»17 
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Refinement 

, Primary atom site location: structure-invariant direct 

Refinement on F methods 

Least-squares matrix: full Secondary atom site location: difference Fourier map 

, , Hydrogen site location: inferred from neighbouring 

R[F 2 >2o(F 2 )] = 0.045 ^ 

wR{F 2 ) = 0. 130 H-atom parameters constrained 

s i ^ w=U[o 2 (F 2 ) + (0.0596Pf + 1.1815P] 

where P = (F 0 2 + 2F 2 )/3 

6590 reflections (A/o) max = 0.00 1 

409 parameters Ap max = 0.83 e A~ 3 

0 restraints Ap min = -1 .99 e A -3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Cul 


0.50512 (4) 


0.83070 (3) 


0.27467 (2) 


0.02821 (11) 


SI 


0.82946 (9) 


0.30436 (7) 


0.13978 (6) 


0.03859 (18) 


Ol 


0.2037 (3) 


0.7912 (2) 


0.2589 (2) 


0.0650 (7) 


02 


0.4453 (2) 


0.68782 (18) 


0.34176 (16) 


0.0363 (5) 


03 


0.7572 (3) 


0.3723 (2) 


0.02907 (19) 


0.0601 (7) 


04 


0.8555 (2) 


0.17807 (19) 


0.18310(17) 


0.03859 (18) 


05 


0.9698 (3) 


0.3209 (3) 


0.1589 (3) 


0.0700 (8) 


06 


0.8946 (4) 


-0.0692 (3) 


0.2861 (3) 


0.0805 (9) 


H6B 


0.9681 


-0.1096 


0.2628 


0.097* 


H6A 


0.8849 


-0.0049 


0.2496 


0.097* 


07 


0.2154 (3) 


0.3957 (3) 


0.0958 (3) 


0.0848 (10) 


H7B 


0.2070 


0.4536 


0.0521 


0.102* 


H7A 


0.1317 


0.4014 


0.0956 


0.102* 


Nl 


0.6589 (3) 


0.7539 (2) 


0.20033 (18) 


0.0299 (5) 


N2 


0.5263 (3) 


0.9827 (2) 


0.15768 (17) 


0.0286 (5) 


N3 


0.3742 (3) 


0.9116 (2) 


0.35647 (17) 


0.0280 (5) 


N4 


0.6770 (3) 


0.7688 (2) 


0.41483 (18) 


0.0307 (5) 


N5 


0.4049 (3) 


0.4718(2) 


0.4122 (2) 


0.0372 (6) 


H5A 


0.4238 


0.4250 


0.4803 


0.045* 


CI 


0.3090 (4) 


0.6979 (3) 


0.3178 (2) 


0.0355 (6) 


C2 


0.2737 (3) 


0.5822 (3) 


0.3707 (3) 


0.0379 (7) 


H2A 


0.2164 


0.5843 


0.4294 


0.046* 


H2B 


0.2073 


0.5823 


0.3179 


0.046* 


C3 


0.5021 (3) 


0.4384 (2) 


0.3459 (2) 


0.0322 (6) 


C4 


0.6514(3) 


0.3536 (2) 


0.3900 (2) 


0.0339 (6) 


H4 


0.6851 


0.3226 


0.4631 


0.041* 


C5 


0.7493 (3) 


0.3154 (3) 


0.3265 (2) 


0.0342 (6) 


H6 


0.8485 


0.2593 


0.3573 


0.041* 


C6 


0.7018(3) 


0.3596 (2) 


0.2172 (2) 


0.0321 (6) 


C7 


0.5545 (3) 


0.4453 (3) 


0.1722 (2) 


0.0367 (6) 
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124.0 (3 ) 


no r^i^i 
Ciy — C15 — C14 


1 1 O 1 /"3\ 

116.2 (3) 


/^1~7 /^i/; 

C 1 / — C 1 6 — C 1 5 


1 1 n c 
liy.5 (3) 


r^i"7 r^i/: uu 
C 1 / — C 1 6 — ti 1 6 


1 in i 
120.3 


r^i/; uu 
C 1 5 — C 1 6 — ti 1 6 


1 in i 
120.3 


r^i/: rn no 
Clo — Cl / — Cl6 


i i n /: /"3\ 
liy.6 (3) 


1 £. /^1"7 un 
Clo — Cl / — HI / 


1 in i 
120.2 


no pn u 1 h 
C 1 6 — C 1 / — H 1 / 


1 in i 
120.2 


\n n o 1 "7 
JN2 — C16 — Cl / 


111 n /i \ 
122.y (3) 


\n n o ui o 
JN2 — C16 — Hl6 


1 1 o c 

116.5 


n7 no uio 
C 1 / — C 1 6 — ti 1 6 


1 1 o c 

116.5 


\n nn pi c 
JN2 — Ciy — C15 


1 n n n\ 
123.0 (3) 


xtt nn nin 
JN 2 — C 1 y — C20 


1 1 n n 
11 / .0 (2) 


n? nn pin 
C 1 5 — C 1 y — C20 


1 in (i /"i\ 
120.0 (3) 


\ti pin ni 
JN 1 — C20 — C12 


111 o /I \ 

122.6 (3) 


\t 1 pin no 
JN 1 — C2U — ciy 


n/rr /ii 
116.0 (2) 


p 1 1 pin pin 

C 1 2 — C20 — c i y 


1 in /: /il 
120.6 (2) 


Ml PI 1 P11 

JN3 — C21 — C22 


in i l 
123.1 (3) 


Ml pi 1 TJ1 1 

JN3 — C21 — H21 


1 1 O A 

116.4 


P11 P11 uu 

C22 — C2 1 — til 1 


1 1 O A 

116.4 


pn pii P11 
C23 — C22 — C2 1 


1 1 n i tl\ 
liy.2 (3) 


pn pn un 
C23 — C22 — till 


1 in a 
120.4 


pn pn un 
C2 1 — C22 — till 


1 in a 
120.4 


pii pn pi/1 
C22 — C23 — C24 


1 1 n c ll\ 
liy.5 (3) 


pii pn un 
C22 — C23 — tili 


1 in i 
120.3 


f^"tA pn un 
C24 — C23 — tili 


1 in i 
120.3 


pn ni pn 
C23 — C24 — C32 


lion ii\ 
116.0 (3) 


pn pi/i pic 
C23 — C24 — C25 


in i \ 
123.1 (3) 


pn pi/i pic 
C32 — C24 — C25 


1 1 o n /"2\ 
116. y (3) 


pi/; pic pi/i 
C26 — C25 — C24 


111 i /i l 
121.3 (3) 


r^i£ r^ic uic 
C20 — C25 — 1125 


ny.3 


Pl/1 PIC UIC 

C24 — C25 — H25 


1 1 n i 

1 iy.3 


PIC P1£ r"T7 

C25 — C20 — C2 / 


1 in o/n 
12U.6 (3 ) 


r^ic r^i£ ui£ 
C25 — C20 — H20 


1 1 o /: 

i iy.o 


pn pi/; ui/: 
C2 / — C26 — H26 


1 1 n /: 

ny.6 


pio pn pii 
C26 — C2 / — C3 1 


1111 /ii 
11 /.3 (3) 


pio pn pi/: 
C26 — C2 / — C26 


111 i /ii 
123.2 (3) 


pi 1 pn pi/: 
C3 1 — C2 / — C26 


1 1 n c /il 
liy.5 (3) 


pin pio pn 
C2y — C26 — C2 / 


i i n i /il 
liy.2 (3) 


pin pio uio 
C2y — C26 — H26 


1 in /i 
120.4 


C27— C28— H28 


120.4 


C28— C29— C30 


119.7 (3) 


C28— C29— H29 


120.2 


C30— C29— H29 


120.2 


N4— C30— C29 


122.8 (3) 


N4— C30— H30 


118.6 
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f~*H r~"Q uc 

C/ — Co — Hi 


1 1 n "7 

i iy. / 


pin uiii 
C/y — C30 — Hiii 


1 1 o / 

116.0 


r^i r^Q uc 

C3 — Co — Hi 


1 1 CI H 

ny. / 


JN4 — C3 1 — C2 / 


123.2 (3) 


Nl— C9— CIO 


122.2 (3) 


N4— C31— C32 


117.4 (2) 


Nl— C9— H9 


118.9 


C27— C31— C32 


119.4 (2) 


CIO— C9— H9 


118.9 


N3— C32— C24 


121.6 (2) 


Cll— CIO— C9 


119.7(3) 


N3— C32— C31 


118.4 (2) 


Cll— CIO— H10 


120.1 


C24— C32— C31 


120.0 (2) 


C9— CIO— H10 


120.1 







Hydrogen-bond geometry (A, °) 



D — H~—A D — H 

N5— H5A-02' 0.86 

06— H6A-CM 0.76 

06— H6B-01" 0.86 

07— H7B-03 m 0.72 
07— H7A-05 iv 0.76 



Symmetry codes: (i) -x+ 1 , -y+ 1 , -z+ 1 ; (ii) x+1 , y-\ , z; (iii) -; 



R-A D-A D—H-A 

2.35 3.173 (4) 160 

2.11 2.850 (5) 166 

2.15 2.963 (5) 156 

2.24 2.915 (4) 156 

2.11 2.785 (4) 148 



,-y+l, -z; (iv)x-l,j>, z. 
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